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Abstract 
In recent years, the budget for removing graffiti from the highway systems maintained by the Nevada Department of 
Transportation (NDOT) has been steadily increasing. In order to mitigate the graffiti problem and be able to 
efficiently utilize its resources for the prevention of graffiti, NDOT initiated a study to compile an inventory of 
graffiti prevention countermeasures employed by the state Department of Transportation (DOT) in the U. S., and 
evaluate the effectiveness of these countermeasures. To this end, a questionnaire was developed and was sent to all 
state DOTs. This paper presents the results of the survey and offers some observations 
© 2012 Published by Elsevier Ltd. Selection and peer-review under responsibility of Beijing Jiaotong 
University (BJU) and Systems Engineering Society of China (SESC).  
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1. Introduction 
Graffiti vandalism is an ever-growing and expensive problem in the United States. The harm caused by 
graffiti will be in terms of property damage and fear of crime, which is the main focus for state and 
central government (Callinan, 2002). Graffiti in a community degrades the social status of the community 
and diminishes the value of the property. It encourages loitering, littering, shoplifting of materials needed 
for graffiti such as paints, markers and more other crimes in the community.  Graffiti on public 
transportation systems such as buses and trains may reduce the ridership and increase fear among the 
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travelers. Graffiti on the highways is not only an eye sore to the traveling public, it presents a hazard to 
the perpetrator and a liability exposure for transportation agencies because highway structures span high 
elevations and are in close proximity to motor vehicle traffic (Eck and Martinelli, 1998). 
Currently, Nevada is one of the states suffering from graffiti problem. It was estimated that graffiti 
damage costs in Southern Nevada was around $30 million a year. Particularly, graffiti vandalism on the 
highway infrastructures of Nevada has become an eyesore to the Nevada Department of Transportation 
(NDOT). The major highway structures that are suffering from graffiti in Nevada are bridges, sound walls, 
retaining walls and traffic signs. Removing graffiti from these infrastructures is a big challenge to the 
maintenance division of NDOT. ‘Paint over’ was the method adopted by NDOT to remove graffiti. 
NDOT has also tried using anti-graffiti coatings but these are proved to be labor intensive and less 
effective. At some places, as soon as the removal team removes graffiti, taggers repeat the vandalism in 
the same places to represent their gang reputation. To avoid this repeating vandalism, NDOT is looking 
for permanent proactive countermeasures to prevent graffiti on highway infrastructure. The current 
problem is to develop anti-graffiti countermeasures to prevent graffiti on highway structures of Nevada. 
The objectives of the present study were (1) to identify a spectrum of graffiti countermeasures for 
highway structures of Nevada, and (2) to evaluate these countermeasures using cost-benefit analysis. To 
identify a spectrum of graffiti countermeasures, literature review was conducted to collect the information 
on graffiti, graffiti removal and anti-graffiti activities that have been adopted in different jurisdictions 
such as cities, counties, and states. Addition to literature review, visits to selected cities and counties were 
made verifying the practices of anti-graffiti activities. A survey was also conducted to the states in the 
United States about the practices of preventing graffiti in state DOTs. Data on graffiti on the major 
highway facilities in the Las Vegas and Reno areas were collected from which the factors that might 
influence the occurrence of graffiti were identified. With these activities, promising graffiti 
countermeasures were identified. From each of the identified countermeasures, relevant cost and benefit 
data were collected and a cost and benefit study was conducted correspondingly. This paper presents the 
findings from the literature review and survey. 
2. Literature Review 
Graffiti varies from a bare, utilitarian scrawl meant to convey a message to large attractive murals that 
take 20 to 30 cans of paint (Claire-King, 2003). Various graffiti countermeasures were found in the 
literature. Some of these countermeasures are more popular for the cities and counties such as keeping the 
neighborhood clean, encourage citizen reporting, enforce anti-graffiti laws, encouraging and facilitating 
legal graffiti and use graffiti tracker, while the others are more employed by the state DOTs such as 
design modifications to control access. The following sections provide a description of some selected 
countermeasures for graffiti in general. 
Anti-graffiti coatings can be applied to the surfaces in order to resist graffiti. They are available in two 
types: sacrificial and non-sacrificial (permanent). Sacrificial anti-graffiti coating are designed to come off 
the surface during graffiti removal process (Graffiti Hotline, 2008). High-pressure hot water can be used 
to remove graffiti on the surfaces that are treated with sacrificial anti-graffiti coatings. Because sacrificial 
coating is removed together with graffiti while removing graffiti, the surface needs to be re-protected with 
coating (Paco Systems, 2007). Non-sacrificial coatings are also called permanent because graffiti can be 
removed with solvents or specialized biodegradable cleaners, and stay in place after the removal process. 
Anti-graffiti coatings may be needed for protecting porous surfaces such as brick, cement, and stone. 
When spray paint of graffiti is applied on these surfaces, it will be absorbed well deep below their 
surfaces. If the surfaces are not treated with anti-graffiti coatings, sandblasting technique may be needed 
to remove the stains of graffiti, which can damage the surface by making the surface more porous. As a 
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result, water can penetrate deep into the material (Spiegelman, 1983). This penetrated water may freeze 
due to temperature changes and causes the surface cracks. It is also observed that removing graffiti on the 
surfaces with non-sacrificial coatings is time consuming. 
Different facilities can be controlled for tagger access in different ways. Fencing on the top of the 
bridge was one of the measures found in the literature to prevent the access of taggers to bridge decks. 
Anti-graffiti panel to the girders of the bridge is one more preventive measure to control the access of 
taggers to the bridge girders. Fig. 1 presents the fencing on the top of the bridge and anti-graffiti panel to  
a. Girder Panel b. Corner Fence 
c. Ivy on Sound Wall d. Rat Guard Attached to a Sign Pole 
e. Concertina Wire f. Graffiti Shields 
g. Nugard on Sign Poles 
(Photos Taken by Research Team in the Field Trips in 2007) 
Fig. 1 Examples of Graffiti countermeasures 
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the girders. In case of structural steel bridges, steel plates can be added to the bridge piers and abutments 
at the time of construction so that taggers cannot access to these structures. For both reinforced concrete 
and steel bridges, chain link fencing can be arranged at the corners to deter the access of taggers to the 
outside girders. A chain link fence installed on the corners of the bridge is also presented in Fig. 1. 
For sound walls and retaining walls, landscaping has been shown to be effective in preventing graffiti. 
It can be plants like ivy, wines, bushes that need water. It can also be different aggregation of stones 
piling up along sound walls. Ivy and wines can be planted along freeway shoulders to provide sound 
walls with a leaf cover, which was shown in Fig. 1. But such vegetation requires an irrigation system. 
Also the ivy and vines take several years to completely cover a wall. It was recommended in the literature 
that planting bushes, thorny shrubs and other landscaping options would make it difficult for a vandal to 
have access to the surface of sound walls. But practically, these shrubs will not cover the entire sound 
walls. Moreover homeless people may go to the shadow coming from the bushes and shrubs and live 
there. Chain link fencing can be arranged along all the way to sound walls. It can make the access of 
taggers to sound walls difficult. However the taggers may trespass to the sound walls by breaking the 
fencing and make graffiti. Anti-graffiti coatings can be applied to sound walls so that graffiti on these 
surfaces can be removed easily. It has been reflected by the NDOT maintenance crews that it would be 
hard to remove graffiti that is tagged on sound walls with non-sacrificial coating. 
As far as for traffic sign is concerned, the popular countermeasures for graffiti on traffic signs are to 
install devices on sign pole or the panel of sign to prevent taggers from accessing the signs. From the 
website: http://www.dot.ca.gov/dist11/departments/mainten/graffiti.htm (accessed 2008), it can be seen 
that Caltrans has implemented four such typical countermeasures: Rat Guard, concertina wire or barbwire, 
Graffiti Shields, and Nugard. Rat Guard consists of a metal plate attached to the supporting pole of a 
traffic sign. With the metal plate of sufficient width, it is hard for taggers to climb over and reach the 
overhead sign. The picture in Fig.1 shows one made by the NDOT maintenance division. According to 
NDOT experience, rat guards are good in mitigating graffiti and it was found that 90% of the graffiti was 
mitigated on the signs, where rat guard was installed. The second measure is concertina wire or barbwire 
that can be wrapped around the column or end posts as a way of discouraging taggers from gaining access 
to the overhead signs. Such a concertina wire is shown in Fig.1. The third one is Graffiti Shields, which 
vary in length and width and extend over the front and sides of overhead signs, making it difficult for 
someone to reach over and deface the signs. From the NDOT experience, it was observed that 90% of 
graffiti was reduced on the signs where shields were installed. A picture for Graffiti Shields is provided in 
Fig. 1. The fourth measure is Nugard, which is another alternative to prevent the access of taggers to sign 
poles. A picture for Nugard was provided in Fig. 1. It is a metal sleeve, which is wrapped around sign 
poles and is covered with jagged points. Anyone who tries to climb over the sharp points will come down. 
Surveillance camera is a commonly employed countermeasure to graffiti that can be installed in 
graffiti-prone sites. These cameras are connected to closed circuit televisions that are under real-time 
observations. This arrangement can make maintenance people catch taggers easily. However, to be more 
effective, the camera surveillance needs to be under full-time observation. Sometimes the taggers may 
damage the cameras and then make graffiti on the nearby structures. Thus, fake cameras may be installed 
making the taggers aware that there are some cameras in the area and the area is under surveillance. It 
was also revealed by some taggers that if taggers see a camera, they just wear their hoods and pull them 
down to hide their identity. This would make prosecution from videotape evidence very difficult, 
reducing the deterrence effect of the cameras (Wylie, 1999). The camera could be infrared 
technology-based to detect the tagger activities. The detection of tagger activities can trigger the operation 
of cameras to take pictures of the tagger activities. The pictures can be stored in a computer storage 
device for download in a certain time interval by maintenance personnel. 
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Rapid removal of graffiti nullifies the notoriety or “fame” sought by taggers and shows taggers. Rapid 
removal by paint over within 24 hours of a new tag appearing is widely suggested in the literature as the 
most effective response to graffiti vandalism, although the criticality of the 24 hour time period has been 
the subject of debate in recent times (Benseman and Sutton, 1997). In case of private properties, it may 
not easy to get the permission from the owners to remove graffiti within 24. Research undertaken in 
Australia suggests that rapid removal is more effective when the policy covers both public and private 
property to avoid displacement (Queensland Department of Justice, 1998). Graffiti attracts graffiti, 
cleanliness also attracts cleanliness. Removing litter and trash, fixing the fences that were broken, 
trimming the landscape to a beautiful shape, and checking the lighting are some measures to be taken to 
keep the neighbourhood clean.  
Encouraging citizen reporting of the graffiti cases will reduce the additional work of surveillance 
officials. In many cities, an 800 number, a dedicated telephone line, or a web site is established for this 
purpose. Prompt response to these reports will make reduce the graffiti in that area. 
Strong Law enforcement that was dedicated to tracking and apprehending graffiti vandals was found to 
be a strong deterrent of graffiti. A survey of arrested taggers found "fear of getting caught" was the top 
response when asked what would get them to stop tagging (Graffiti Hurts, 2007). Increasing the penalties 
for those taggers who involved multiple times in tagging activities is one effective measure. If the taggers 
are children, parents of the taggers might be responsible. According to Clark County Code, if the graffiti 
vandals were considered as a misdemeanour, the punishment will be a minimum $1,000 fine and up to 6 
months in jail. If the vandalism was considered as felony, the taggers is subject to 4 years in prison, a 
$5,000 fine, drivers license revocation, unlimited restitution, and more than 200 hours of community 
service cleaning up graffiti. 
Preventive education is an important component of any successful graffiti vandalism prevention 
strategy. It was suggested by maintenance officials that educational awareness to children should start 
right from the elementary school levels.  Providing citizen volunteers with graffiti cleanup kits to keep 
an area they have "adopted" graffiti free is a good deterrent for graffiti. These programs improve 
awareness and engage citizens in graffiti prevention.  
Retail store managers also can help in mitigating graffiti. They need to educate their staff about the 
legislation related to sale of spray paints to minors. Proper measures have to be taken to prevent the 
shoplifting of graffiti making tools. The person who is at checkout counter has to check the age proof of 
the person buying the spray paints.  
Legal graffiti projects such as graffiti walls, murals, graffiti art exhibitions and courses on graffiti art 
can be facilitated so that illegal graffiti on public places can be controlled. These projects recognize and 
support the positive aspects of graffiti such as artistic talent. However, many of the graffitists do not wish 
to involve in legal graffiti projects, as their main intention is to create vandalism illegally.  
Graffiti Tracker is a program to analyze the graffiti made by taggers and try to find the taggers, who 
made the graffiti. The graffiti pictures have to be uploaded to the software of the tracker program. The 
tracker program identifies the graffiti made by the same taggers and then it will mark the locations in 
different jurisdictions having same name of tag.  Thus, it can locate the areas where taggers live so that 
law enforcement officers can arrange extra surveillance in those areas. Note that this type of work can 
also be performed by experienced maintenance personnel with appropriate data collection efforts. 
3. Survey 
A questionnaire was designed and distributed to 50 states. The questionnaire includes groups of 
questions with a focus that was given to the graffiti prevention measures. These measures include those 
for preventing touching and accessing of vandals to the highway structures, design policies, usage of 
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security cameras for surveillance, mutual co-operation between the agencies such as state DOTs, local 
governments, communities and schools, types of educational activities to children to fight against graffiti, 
law enforcement activities to taggers, and criteria of punishment. The results of the survey are presented 
in the following sections. 
3.1. Graffiti removal 
As the extent of the graffiti problem varies from state to state, the removal activities also may vary 
accordingly.  If the extent of graffiti is significant in a state, a separate graffiti removal team dedicating 
only for graffiti may be in work. A question was prepared in the survey to know whether the respective 
DOTs have independent routine maintenance operations for removing graffiti, separating from other 
highway maintenance activities. Out of the 31 responses, nine states or districts have routine maintenance 
operations specifically to remove graffiti, separating from the highway maintenance activities. 
The work of graffiti removal and countermeasures is usually performed by the division of maintenance 
in DOTs. However, it can be done better if some information is conveyed to the maintenance division in 
advance from other divisions. There should be mutual communication among the divisions of planning, 
design, construction, and maintenance in DOTs to fight against graffiti. Some of the states replied in the 
survey that Planning and Maintenance divisions share information about the cost issues, the location of 
structures that may be targets for graffiti, potential difficult spots, the amount of graffiti and the methods 
that work, recommendations for anti-graffiti measures and budget issues. The replies about the 
communication between Design and Maintenance divisions include selecting the countermeasures, choice 
of materials used to clean up of graffiti, suggestions on design of countermeasures, cost-benefit analysis, 
ongoing maintenance issues and about landscaping options. The information sharing between 
Construction and Maintenance include any coordination that was missed during design phase and the 
importance of adhering to the plans, to ensure what is installed and what actually was specified and 
quality instruction. The replies to this question show that it would need a sequence of ideas to be 
implemented between planning, design, construction, and maintenance divisions to wipe out graffiti 
vandalism. 
The following graffiti removal techniques were found effective based on literature review: 
high-pressure water sprays, repainting the surface, sandblasting, paint remover (solvents), paint remover 
(alkalis), coating/resurface agents, and laser technology. The results from the survey indicate that the 
most preferred technique for bridge, sound wall, and retaining walls are repainting the surface, followed 
by high-pressure water sprays and costing/resurfaces agents. The most preferred technique for traffic sign 
was solvent print remover, followed by alkalis paint remover and high-pressure water sprays. 
A question was asked about the kind of instruments such as electronic spectrometers and color sensors 
being used to scan the colours for selecting the color that matches with the base color. The responses for 
this question show that 25 states don’t use such instruments, two states use electronic spectrometers, three 
states have their home improvement store to match paint sample, and one state does the task by visual 
inspection.  
The graffiti abatement policies vary from state to state. Some states may have 24-hour graffiti 
abatement policy, some may have 48-hour policy and some others may have 72-hour policy. However, 
these policies may depend on the severity of the problem in that particular state. The survey results 
indicate that, out of 31 replies, two states have 24-hour graffiti abatement policy, two states have 48-hour 
graffiti abatement policy, three have the policy of removing graffiti as soon as it was notified, one has the 
policy of removing graffiti as a part of bridge inspection (once in two years), one has the policy of 
24-hour on graffiti containing offensive messages and once/week on the remaining, three have the policy 
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of removing immediately on graffiti with offensive messages and no policy on the remaining graffiti, no 
state has 72-hour abatement policy, and 19 have none of those abatement policies. 
Citizens can report graffiti in progress or graffiti after its occurrence, to the concerned officials through 
different ways like telephones, emails, both of these and other ways. The replies to the survey are: two 
states used telephone only, no state used email only, 18 used both telephone and emails, five states didn’t 
specify any graffiti report methods and seven states indicated different other ways of receiving graffiti, 
which include self observations of graffiti by the maintenance teams while checking routes, bridge 
inspection, and using Internet.  
A question was asked about the way to advertise the graffiti hotline number. Out of 31 responses, 23 
states have no such ways of advertising. The other eight have different ways such as: through local 
municipalities, law enforcements, traffic management centers, banners & media events, websites, flyers, 
police, staff, highway help line and local agencies. 
3.2. Graffiti prevention 
It was indicated in the literature that graffiti on some colours of paints wouldn’t last longer. These 
colours may be applied to the surfaces having wide area, such as sound walls. It is found from the survey 
that, 20 states don’t have such specific colours; six states were specified ‘grey’ color gave them good 
results, and one state has chosen ‘brown’. The remaining states mentioned that they would use some 
neutral colours or dark colours and mostly the color varies by shades. 
It is known that surface texture is also a factor in determining the type of paint to cover graffiti. The 
surface textures vary from structure to structure. The survey results show that, out of the 18 responses for 
this question, the replies vary a lot and most of them mentioned smooth and rough concrete for bridges, 
finished brick and concrete for sound walls, surface finished smooth concrete for retaining walls and 
smooth metal sheets for traffic signs. 
The survey results indicate that, most of the states have no specific anti-graffiti coatings for these 
structures specified in the survey: piers, girders, abutments, beams, sound walls, retaining walls, and 
traffic signs. Four states, Rhode Island, Idaho, Michigan and Florida have answered this question. All 
these states mentioned Non-sacrificial anti-graffiti coatings for bridges, sound walls and retaining walls. 
These states have mentioned some product names. Rhode Island uses rain guard and block guard 
(non-sacrificial anti graffiti coatings) for bridge piers, abutments and for retaining walls. They don’t apply 
anti-graffiti coatings to the traffic signs. Idaho uses aliphatic polyurethane (non-sacrificial anti-graffiti 
product) for all the structures except traffic signs. 
For the question asked about the usage of the countermeasures to prevent touching the structure, four 
states have responded for this question. Out of these four states, two has preferred installing anti-graffiti 
panels to the bridges, one has preferred putting trellis to sound walls, and one has preferred putting trellis 
to retaining walls.  
For the question about the countermeasures to prevent the access of taggers to the structures, out of the 
31 states responded to the survey, 12 states have mentioned that arranging chain link fencing at the top 
and corners of the bridges would prevent the access of taggers to bridges. Three states have mentioned 
that fencing would also work for sound walls and retaining walls. Five states have mentioned that 
landscaping options would prevent access of taggers to sound walls and four states have mentioned that 
landscaping option for retaining walls. No states has mentioned about the preventive measures for traffic 
signs.  
While arranging fencing to bridges to prevent the access of taggers, there might be differentiation 
between reinforced steel bridges and concrete bridges. A question was asked about this differentiation. 
One state Utah has responded this question. It has mentioned that the differentiation is in using crawl 
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guards, collars and steel fillet in flange but it didn’t mention how the usage is differentiated. Apparently 
most of railroad bridges are steel and was owned by private agencies. The requirements for anti-graffiti 
on the bridges owned by state DOT may not apply to these railroad bridges. In the case of Las Vegas, 
there are steel bridges that have beams with large cross sections facing traffic, which may have provided 
spaces for tagging. The graffiti on these railroad bridges was usually large and frequently recurred. 
Removing the graffiti on these bridges involves cooperation of multiple agencies such as railroad 
companies and highway agencies, and traffic disruption for safety concern while removing the graffiti. 
A question was asked whether a state DOT or city has any sign shop manufacturing graffiti protection 
for existing sign structures. It was indicated in NDOT that their sign shop manufactures devices on 
existing sign structures. The responses from the survey showed that no other states have this kind of 
arrangement.  
As some design modifications of the structures may mitigate graffiti, a question was followed up 
regarding the design policies, whether they have any policy such as the distance between the structures 
and any bridge or wall structure. Only Georgia State DOT has this kind of policy. No other states are 
aware of such policies.  
As graffiti is a common problem, more than one agency is usually involved fighting against graffiti in 
a common area. Graffiti removal process may be easy, if all these agencies work together. However, to 
clean graffiti from the highway structures, other agencies need permission from state DOT. The survey 
results indicate that, out of the 31 responses for this question, eight state DOTs give permission to other 
agencies.  
As far as the usage of cameras is concerned, it was observed that, out of the 31 responses, three states 
Illinois, Michigan, and New Mexico use security cameras on graffiti-prone sites. There might be variety 
of issues such as reliability, cost and vandalism that are to be considered in the process of installing 
security cameras. Out of the 31 responses for this question, it can be found from the survey that the 
highest responded issue was cost, which was followed by vandalism and reliability. 
About promoting natural surveillance using lighting, only Utah State indicated that they had a plan to 
add lighting for enhance natural surveillance. It has been noticed that there might be some issues related 
to lighting. One is about the homeless persons to use the areas that are lightened up. 
Highway patrolling is primarily for law enforcement, not specifically for graffiti. Some volunteer 
patrolling teams may help the highway patrolling groups to notify tagging. Out of the 31 responses to the 
survey, the states of Washington and California indicate that they had this kind of volunteer patrol groups.  
Several questions were asked regarding the cooperative relations between DOT and other 
organizations like schools, neighborhood community associations in preventing graffiti on highway 
structures. The responses to the questions on the cooperation between schools and DOTs indicate that 
only state Iowa has its local schools that joined with DOT to work against graffiti. 
The role of schools against graffiti would be in terms of educating children to fight against graffiti. 
Teachers may bring awareness among students by letting them know the disadvantages and adverse 
affects of the graffiti vandalism. However, these educational activities may vary in different levels of 
schools. A question was included in the survey about the effectiveness of various activities to high 
schools, junior high schools and elementary schools. The survey result indicates that introducing a course 
about anti-graffiti in their curriculum is viewed as the most effective means for high school students for 
graffiti prevention education. There was no activity outstanding for junior high and elementary schools. 
Three more questions were followed up in the survey inquiring about the type of cooperation and help 
DOT gets from neighborhood community associations, police and local government agencies in 
preventing graffiti on highway structures. Out of the 31 responses for these questions, most of the DOTs 
have no relations with neighborhood community associations, police and local government agencies in 
preventing graffiti. There were a few states mentioned that the help they get from neighborhood 
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communities would be in terms of encouraging graffiti reports from their communities, from police would 
be in terms of surveillance of highways and from local government agencies would be in terms of 
exchanging data and ideas to fight against graffiti. 
Strong law enforcement by giving severe punishments to the taggers could mitigate graffiti. For a 
question asked about the several ways of punishing taggers, some of the states have multiple answers. 
Most of the states have mentioned that charging fines and making taggers involved in community service 
are the effective ways of punishing taggers. No state has mentioned the range of punishments. It will be 
up to the judge. From interviewing cities like the City of Los Angeles, it was indicated that covering cost 
of removal has been popular and a good way to fund anti-graffiti programs.  
It is realized that punishing taggers will depend on several factors such as the amount of graffiti and 
property damage by tagger, the repentance of the vandalism by taggers and local jurisdictions.  Three 
questions were followed up to know the criteria of punishing taggers in different ways. The results 
indicate that “amount of graffiti they made”, “frequency of recurrence of graffiti vandalism” were the 
popular criteria. Age is the least popular measure. 
One way of preventing graffiti is deterring the access of taggers to graffiti making tools. This could be 
done with the help of paint shop owners to set up a separate section for graffiti making tools in their store 
and see the IDs when selling these tools. One more way is to increase the taxes on graffiti making tools. 
For a question asked about the increase of taxes on graffiti making tools, it was observed that only two 
states Florida and Virginia has this kind of taxes.  
The states were also inquired about how graffiti vandalism can be considered from agency prospective. 
Almost all the states have mentioned graffiti vandalism as a ‘Misdemeanor’. Arizona mentioned it as a 
‘Felony’. Florida has mentioned graffiti vandalism as both ‘Felony’ and ‘Misdemeanor’.  
Preventing graffiti through practicing the Crime Prevention Through Environmental Design (CPTED) 
was in use in some countries like Australia, where as CPTED includes strategies like natural surveillance 
and access control. For a question asked about CPTED, the results indicate that California and Arizona 
are using CPTED technique to prevent graffiti on highways. 
A question was followed up about the impact of aesthetical enhancement of the structures in mitigating 
graffiti. Out of the 31 replies, nine states have mentioned that aesthetic enhancement of structures can 
mitigate graffiti vandalism.  
A question was included in the survey to know the states annual graffiti control budget. Eight states 
answered this question. The amounts of expenditures over the years show different trends. In Utah, 
District 2 of Florida, and Arizona, the expenditure on graffiti has been increasing. The increased efforts 
may not be the direct results of work in previous years. The populations in these two states have been 
increasing for which the amount of graffiti may be increasing correspondingly. In states such as North 
Carolina, Maryland and New Mexico, less money has been spent on anti-graffiti, which could be the 
results of either their efforts in previous years or the budget cut.  
Questions were followed to know about the data collection of graffiti and its utilization. The survey 
results show that five states collected data regarding when and where graffiti occur on a daily basis and 
four states store the data collected in computer and use them for scheduling and routing for graffiti 
removal.  
4. Observations from the survey 
From the result analysis, the following observations can be concluded: 
x Specifying colours for the surfaces of highway infrastructures was not popular among the surveyed 
states.
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x Most of states responded to the survey did not consider coating. Only a few considered the 
non-sacrificial anti-graffiti coatings. All the states chose not to apply coatings to traffic signs. 
x To prevent taggers from touching highway infrastructures, most of states didn’t have any measures 
in place. The countermeasures used in a few states were installing anti-graffiti panel on the girder of 
bridges, putting trellis to climb plants on sound walls and retaining walls. 
x About one third of states had countermeasure for accessing highway infrastructures including chain 
link fencing at the top and corners of the bridge. A few states used fencing and landscaping options for 
sound walls and retaining walls.   
x In considering graffiti prevention, the reinforced concrete and steel bridges were not viewed 
differently. In other words, the countermeasures for reinforced concrete bridges can be installed the same 
way as for the steel bridges.  
x No state used their own sign shops to manufacture countermeasures for traffic signs.  
x Even though there was a design policy that the structures must be located at 10 ft from any bridge or 
wall, it was adopted in only one state. There were some states granting permissions to other agencies to 
clean graffiti on their DOT right of way, which implies that there were other states that did not grant such 
permission.  
x There were just a few states using security cameras for graffiti prevention. It can be perceived from 
the survey that cost, vandalism and reliability were really issues that preventing some states from 
adopting such a technology. 
x Adding lighting seems to be a countermeasure to promote natural surveillance. However, only one 
state utilized it.  
x Volunteer patrol groups were utilized in only two states. In general, the cooperative relations 
between state DOTs and local school were not strong for the surveyed states. It may be reasonable 
because other local agencies like cities or county may being taking a leading role on this part. There was 
one anti-graffiti activity rated high in this survey for high school students, which is “Introducing a course 
about anti-graffiti in their curriculum”. For elementary and middle school students, no single 
countermeasure was rated outstanding.  
x The relationship between the neighbourhood and state DOTs was similar to that with schools. It may 
be for the same reason as for with schools. Encouraging graffiti reports from community was viewed as 
the most viable countermeasures from the perspective of relation with neighbourhood. It may be due to 
fact that this approach may be very cost effective to state DOTs. Maybe it is for the same reason that 
police keeping eyes on the areas beyond the roads was another favourably chosen countermeasure.  
x Not many states responded to the question about the relationship between local agencies and state 
DOTs.  
x The activity Exchanging ideas and information about graffiti was viewed as the most promising by 
these states responses. 
x Among the possible punishments for taggers, charging fines and making taggers involved in 
community service were favourable. The frequency and amount of the tagging were viewed as the most 
relative criteria in determining the level of punishments. Age was not the major factor to be considered. 
Imposing a tax on graffiti making tools was not a popular tool among the surveyed states. Consistent with 
a previous question on punishment, graffiti vandalism was viewed more as misdemeanour than felony. 
x Crime Prevention through Environmental Design seems viable and two big states were adopting this 
approach. A quite number of states supported the aesthetic enhancement for mitigating graffiti vandalism. 
There were a few states having the practice of collecting graffiti data and use the data for their planning.  
A similar survey on the same problem was conducted by Eck and Martinelli (2). A comparison of 
graffiti removal and preventive techniques between these two studies was made. It can be seen from the 
table that the current study found more countermeasures that were developed based on new technologies 
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which include: security cameras for monitoring graffiti activities, electronic data for recording graffiti 
information, and electronic spectrometers to match the color when painting over graffiti. Coating was 
identified in (2) as a countermeasure for graffiti. However, this study showed that coating is not a popular 
approach, which might be a results of testing of coating conducted by state DOTs. There are more 
modifications to the high structures to prevent graffiti such as graffiti panel, landscaping, and rat guard, 
and shields. The practice of Crime Prevention through Environmental Designs technique and Aesthetic 
enhancement of the structures have been recognized important and are being incorporated in the 
countermeasures for graffiti. 
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